Introduction
While the existence of adult stem cells has been reported [1] [2] [3] for more than a decade, we have hypothesized the existence of very small adult stem cells that can be procured from and form spheres containing heterogeneous populations of cell in tissues representative of the 3 germ layers [1] . The spheres demonstrate pluripotency and containing cells germ layers when maintained in appropriate environments in vitro and in vivo.
Materials and Methods
Cells were isolated from three adult tissues (spinal cord, muscle and lung) representative of the three different germ layers (ectoderm, mesoderm and endoderm) and from bone marrow. The isolate was triturated to disrupt mature cells and then propagated as non-adherent clusters or spheres in a serum-free culture medium. After 5-7 days, spheres were stained with stem cell markers. Gene expression analyses were performed from each single sphere. To examine the differentiation potential of cells, spheres were dissociated and plated into each appropriate differentiation medium. Also, spheres were seeded on biodegradable scaffolds, and implanted into immunodeficient mice.
Results
Regardless of the tissue from which they had been isolated, isolated cells formed non-adherent spheres within 5 days (Fig. 1A-F) . Representative spheres from each tissue, contained cells positive for stage specific embryonic antigen (SSEA-1, Fig. 1G ), expressed alkaline phosphatase activity (10% of the spheres) (Fig. 1H) , c-kit (Fig. 1I) , Sca-1 (Fig. 1J ) and E-cadherin (Fig. 1K) The gene profiles expressed are recognized as embryonic stem cells markers and suggestive of pluripotency. Cells from all tissue sources expressed Oct4, Nanog, Zfp296, Cripto, Gdf3, Utf1, Ecat1, Esg1, Sox2 and Fgf5. Ultimately cells from each tissue, differentiated into cells representative of all three germ layers in vitro. Also when implanted in vivo in association with biodegradable scaffolds, into immunodeficient mice, tissue containing cells characteristic of the three germ layers was generated. 
Discussion and Conclusions
Such spheres could potentially be as useful as ESCs in tissue engineering and regenerative medicine.
